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DETAILED DESCRIPTION 



[Detailed Description of the Invention! 

[0001] ^ . 

[The technical field to which invention belongs] This invention relates to the antHock broke equipment in an 

automobile. 
[0002] 

[Description of the Prior Art] The tire lock at the time of a low friction way or a panio brake is detected in the latest 
automobile, and many anti-lock brake equipments (ABS) which plan a steering stability by loosening e brake and 
securing a tire grip are adopted as it Although a rotation sensor is attached in axle hearing and the rotational 
frequency is detected with this equipment the electric power supply to the sensor and the output signal of a sertsor 
are communicating with the car-body section with electrical wire. 
[0003] 

[ProblemU) to be Solved by the Invention] Between axle bearing and the car body, it wDI expose out of a vehicle 
and this electrical wire tends to cause trouble, such as an open circuit, by freeze of the snow in stone splashes or a 
tire house. Moreover, in the case of a steering ring, it is neoessary to give ****** beforehand to electrical wire or, 
and it needs a great man day for fixation of electrical wire. The covering is also required for the above-mentioned 
electrical wire, and "rt serves as the hindrance of lightweight-izing of an automobile, and sinoe there are many man 
days of fixation of electrical wire, it is an increase of a cost 

[0004] The purpose of this invention is offering the antHock brake equipment which there is no fear of an open 

circuit out of a vehiole, and can aim at lightweight-iiing of an automobile, and a cost fall. 

[0005] 

[Means for Solving the Problem] In the arrtHock brake equipment which this invention detects the rotational speed 
of a wheel and controls brake damping force by the detecting signal The pulser ring with which the rotation member 
of a wheel was equipped, and the sensor with which stand face to face against this pulser ring, and the wheel 
support member was equipped. It has the control circuit which is installed in the car body and controls the above- 
mentioned damping force, and the wireless means of communication which the transmitting section and a receive 
section are respectively installed in the above-mentioned wheel support member and the car body, and send and 
receive the signal of the above-mentioned sensor by wireless. Thus, from the transmitting section of a wheel 
support member, in order to transmit to the receive section by the side of the car body by wireless, the electrical 
wire for sensor signal transductions does not expose the signal of a rotation sensor out of a vehicle between the 
wheel support section and the car body. Therefore, trouble of en open circuit is not caused by freeze of the snow in 
stone splashes or a tire house etc. Moreover, since the electrical wire for the sensor signals between the wheel 
support section and the car body can be excluded and the complicated wiring fixed work also becomes unnecessary, 
lightweight-izing of an automobile and a cost fall can be aimed at 

[0006] The signal which transmits space, suoh as what performs the transmission by light such as a transmission 
not only by a Hertzian wave but magnetic ooupling and infrared radiation, or the transmission by the ultrasonic wave, 
should just be used for the above-mentioned wireless means of communication. In a magnetic coupling **** 
transmission, the signal transmission of the above-mentioned wireless means of communication shall be carried out 
by the magnetio coupling between the receiver coils prepared in the transmitting coil prepared in the transmitting 
section, and the receive section. A transmitting coil is excited on the frequency of arbitration and makes a receiver 
coil generate a voltage by electromagnetic induction. In the transmission by the ultrasonic wave, the signal 
transmission of the above-mentioned wireless means of communication shall be carried out uttrasonioally. In this 
case, it is made to oscillate by ultrasonic vibrators, such as a piezoelectric device, and the above-mentioned 
transmitting section modulates and transmits the ultrasonic wave by the signal of a sensor. 20kHz or more 
exceeding a audio range is used for a frequency. In the transmission by light the signal transmission of the above- 
mentioned wireless means of communication shall be carried out with light In this case, the above-mentioned 
transmitting section turns light emitting devices, such as a laser diode and Light Emitting Diode, to the interior of a 
tire house of the car body, arranges them, and turns and arranges photo detectors, such as photo diode and a photo 
transistor, as the above-mentioned receive section into the car body at a transmitting section side. In the 
transmission by the Hertzian wave, the signal transmission of the above-mentioned wireless means of 
communication shall be carried out by the feeble Hertzian wave. Let this feeble Hertzian wave be the Hertzian wave 
(for example, 322Mz plate 3m distance below SOOmicro V of field strength) which does not receive regulation of 
Wireless Telegraph Law. 
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[0007] The signal which b transmitted from the transmitting section in the case of the wireless means of 
communication of each above-mentioned configuration (i*. the case of magnet* coupling a uitrason.o wave. Gght. 
and the wireless means of communication transmitted by any of a feeble. Hertzian wave) may be a simple on-off 
signal and may modulate a subcarrier by the signal of a sensor. When modulating a subcarrier. the above-mentioned 
receive seotion aligns and receives the signal transmitted in the above-mentioned transmitting section, and makes rt 
est over The modulation of a subcarrier may turn a subcarrier on and off. and may carry out frequency modulabon 
of the subcarrier. Thus, when a subcarrier is modulated and ft carries out the tuning recovery of this, the mfluence 
of an external noise can be mitigated. . . , 

[0008] In this invention, you may establish a wireless electno supply means to give power required for the 
Lnsrnrtting section and the sensor cf the above-mentioned wireless means of ccmmun.cat.on by wtreless from a 
car-body side. Thus, by establishing a wireless electric supply means, the electrical wire for electric supply is not 
exposed out of a vehicle between the wheel support section and the car body, and the problem of an open ctrcurt of 
this electrical wire for electric supply is also solved. Moreover, unlike the case where a generator is formed electric 
power can be supplied also at the time of a car-body halt and a zero quick speeds signal can be acquired. A 
wireless electric supply means is also depended on magnetic coupling, and also as for transmission of the power by 
wireless it can change and transmit power to light a urtrasonio wave, a Hertzian wave. etc. By the wireless electric 
supply means, whether it considers as which transmission method by magnetic coupling, light, the uitrasonio.wave. 
the Hertrian wave, etc is considering as the transmission method adopted with the wireless means of 
communication of a sensor signal, and the same method, and it can attain parts communalization of a wtreless 
electric supply means end a wtreless means of communication, and communalization of handling. 
[0009] In this invention, the generator generated by rotation of the above-mentioned rotation member is formed, 
and it may be made to give the power generation output of the generator to the above-mentioned transmitting 
section and a sensor. Thus, a sensor signal can be transmitted by forming the generator using the turning effort of a 
wheel, without carrying out an electric power supply separately. Therefore, the wiring for electric power supplies can 

. [0010] Moroover. in this invention, the above-mentioned sensor consists of a generator generated by rotation of the 
above-mentioned rotation member, this generator is made into the thing of the number which can generate the 
pulse number which needs the number of magnetic poles for a detection of a rotational frequency, and the above- 
mentioned transmitting section is good also as what transmits a power generation frequency as a rotational- speed 
signal Thus, by using a sensor as a generator, without preparing a rotation sensor separately, the frequency of a 
generator can be used as a rotation signal as it is. and simplification of a configuration can be attained. 

[Embodiments of the Invention] The operation gestart of this invention is explained based on a drawing, the hub 
whose wheel 1 is a turning wheel of the axle bearing 2 in drawing 1 — the wheel support member 4 which is 
attached in a ring 3 and consists of a fixed ring of the axle bearing 2 - the car body 5 **** - caudad - 
vegetation - it is supported by the suspension (not shown) the bottom In the example cf illustrabon. a wheel 1 is a 
steering ring and is connected with the axle 7 through the uniform universal joint 6. the thing of a member which the 
rotation member 6 of a wheel 1 is oombined with the corrfiguration member of a wheel 1 and the wheel 1. and one, 
and rotates — it is — this example — a hub - outer-ring-of-spiral-wound-gasket 6a of the ring 3 and theuntform 
universal joint 6 is included the uniform universal joint 6 — outer-ring-of-spirar-wound-gasket 6a — the hub of the 
axle bearing 2 — it is really combined with the ring 3 by the fixed status 

[0012] A brake 9 brakes a wheel 1 in contact with friction members (not shown), such as a brake drum prepared in 
the wheel 1 or a brake disc and is equipped with the oil hydraulic cylinder etc. The energizing of the operation of 
the brakes-operation members 10, such as a brake pedal, is changed and carried out to the oil pressure force eto. 
through the conversion means 1 1. and it is told to a brake 9. The damping force adjustment means 12 rs a means to 
adjust the damping force of a brake 9. and adjusts damping force according to a command cf a control circuit 13. 
The damping force adjustment means 12 is formed in the oil pressure path between a brake 9 and the conversion 
means 11. A control circuit 13 is a means to give an aqjustment command of dampingforoe to the damping force 
adjustment means 12 according to the wheel rctational frequency detected by the sensor 14 of a rotational 
frequency, and consists of electronic cirouitries. such as a microcomputer. 

[0013] A sensor 14 stands face to face against the pulser ring 15 of a wheel 1. is installed in the wheel support 
member 4 detects the pulser ring 15, and outputs a pulse number. The pulser ring 15 is formed in the rotation 
member 8 of a wheel 1. the example of illustration - the pulser ring 15 - outer-ring-of-spirahwound-gasket 6a of 
the uniform universal joint 6 — detailed — the hub of outer-ring-of-spiral^ound-gasket €a - it is prepared ,n the 
■ link edge with a ring 3 the parts with which the pulser ring 1 5 makes a sensor 1 4 generate a pulse output in 
connection with rotation — it is — an outer-diameter side — a pulse - the things of the configuration of the 
various kinds according to the sensor 14, such as what prepared the row of teeth (example of drawing! >- a thing 
(example of drawing 4 ) by which the magnetic pole opposite by turns was put in order and prepared m the 
circumferencial direction, and a thing (not shown) which is boated in a line with a circumference I d.rection by turns 
and which prepared the grid of a detectable shade optically 

[0014] The detecting signal of a sensor 14 is transmitted to a control circuit 1 3 through a wireless means of 
communication 16. A wireless means of communication 16 consists of the transmitting section 17 installed in the 
wheel support member 4, and a receive section 18 installed in the car body 5. A receive section 1 B counters 
mutually the interior of tire house section 5a in the car body 5 with the transmitting section 17. and is prepared in it. 
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(0015] The signal which transmits space, such as what performs the transmission by light such as a transmission 
not only by a Hertzian wave but magnetic coupling and infrared radiation, or the transmission by the ultrasonic wave, 
should just be used for a wireless means of communication 16. In a magnetic coupling **** transmission, the signal 
transmission of the wireless means of communication 16 shall be carried out by the magnetic coupling between the 
receiver coils prepared in the transmitting coil prepared in the transmitting section 17, and the receive section 18. A 
transmitting ooil is exoited on the frequency of arbitration end makes a reoeiver coil generate a voltage by 
electromagnetic induction. In the transmission by the ultrasonic wave, the signal transmission of the wireless means 
of communication 16 shall be carried out uttrasonioaDy. In this case, h is made to oscillate by ultrasonic vibrators, 
suoh as a piezoelectric device, and the transmitting section 17 modulates and transmits the uttrasonio wave by the 
signal of a sensor. 20kHz or more exceeding a audio range is used for a frequency. In the transmission by light the 
signal transmission of the wireless means of communication 16 shall be carried out with light, suoh as infrared 
radiation and a visible ray. In this case, the transmitting section 1 7 turns light emftting devices, such as a laser diode 
and light Emitting Diode, to the interior of tire house 5a of the oar body 5. arranges them, and turns and arranges 
photo detectors, such as photo diode and a photo transistor, as a receive section 18 into the car body 5 at the 
transmitting section 17 side. In the transmission by the Hertzian wave, the signal transmission of the wireless means 
of communication 16 shall be carried out by the feeble Hertzian wave. Let this feeble Hertzian wave be the Hertzian 
wave (for example, 322Mz plate 3m distance below SOOmicro V of field strength) which does not receive regulation 
of Wireless Telegraph Law. In this case, a signal is transmitted by turning on and off and frequency modulation of a 
Hertzian wave. 

[0016] The signal whioh is transmitted from the transmitting section 17 in the case of the wireless means of 
communication 16 of each above-mentioned configuration (i.% the case of magnetic coupling, a ultrasonic wave, 
light, and the wireless means of communication 16 transmitted by any of a feeble Hertzian wave) may be a simple 
on-off signal, and may modulate a subcarrier by the signal of a sensor 14. When modulating a subcarrier, a receive 
section 18 aligns and receives the signal transmitted in the transmitting section 17. and makes it get over. The 
modulation of a subcarrier may turn a subcarrier on and off. and may carry out frequenoy modulation of the 
subcarrier. Thus, when a subcarrier is modulated and it carries out the tuning recovery of this, the influence of an 
external noise can be mitigated. 

[0017] Drawing 2 shows the example of the wireless means of communication 16 made into magnetic ooupling. The 
transmitting section 17 consists of an oscillation, a modulation oirouit 19. and a transmitting coil 20. The transmitting 
coil 20 has a magnetio core. An oscillation and tha modulation circuit 19 consist of an oscillator circuit which 
oscillates the subcarrier of a predetermined frequency {for example, 1MHz), and a modulation circuit whioh 
modulates the oscillated subcarrier with the output of a sensor 14. Eleotrio supply to the sensor 14. and an 
oscillation and a modulation circuit 19 is performed from the transmitting section power 23. A receive section 18 
consists of a receiver coil 22 by which magnetic coupling was carried out to the transmitting coil 20. and a tuning 
recovery circuit 21 which aligns and restores to an input signal. A reoeiver ooil 22 has a magnetic core. Distance L 
of the transmitting ooil 20 and the receiver coil 22 is set to about 40cm. 

[0018] Although the modulation techniques of an oscillation and the modulation circuit 19 may be arbitrary methods, 
they turn the output of the oscillator-circuit' section on and effusing the output of a sensor 14, and are controlling 
the current whioh flows in the transmitting coil 20 here. The input signal obtained from such a voltage (sending 
signal) and the receiver coil 22 by the transmitting coil 20 in the tuning recovery circuit 21 oomes to be shown in 
drawing 3 . If AM recovery of the input signal is oarried out the pulse output of the sensor 14 which is a rotation 
sensor will be obtained. 

[0019] Let transmitting section power 23 be a generator using rotation of a wheel, or the below-mentioned wireless 
electric supply means. When considering as the generator using rotation of a wheel the signal of a sensor 14 can be 
transmitted, without carrying out an electric power supply separately, this generator — the hub of a wheel 1 — it 
builds near the section This generator is good also as a thing only for power, and is good also as what makes a 
sensor serve a double purpose. 

[0020] When considering as a generator, the pulsar ring 1 5 shown in paw ing 1 is set to ring magnet 15A for power 
generation as shown in drawing 4 , and a sensor 14 is set to generator coil 14A. Generator 23A consists of the ring 
magnet ISA for these power generation, and a sensor 14. When ring magnet 15A rotates with a wheel 1, the 
alternating field are made to generator ooil 14A. and this coil 14A is made to generate an induced vortage. By 
rectifying this generated alternating voltage, it considers as the power of the transmitting section 17 ( drawing 1 ) 
and the sensor 14. This generator 23A is good also as what serves as a rotation sensor also as only for power. 
When carrying out to power only, as shown in drawing 7 . the pulser ring 15 and the sensor 14 for a rotation 
detection corresponding to this are formed separately, and the output of generator 23A is used as power of the 
transmitting section 17 and the sensor 14. 

[0021] Generator 23A explained with drawing 4 can use the frequency of generator 23A as a rotational frequenoy 
detecting signal as it is, without preparing a rotation sensor separately by making the number of magnetic poles into 
a pulse number required as a rotation sensor of anti-lock brake equipment. Drawing 4 (B) shows the status that ring 
magnet 15A for power generation rotated only angle of rotation for one pole, from the status of drawing 4 (A). In 
drawing 4 . the sign of N and S shows a magnetic pole and arrow head a shows the orientation of a magnetic field 
respectively. Since this generator 23A can generate the alternating voltage of the frequency which multiplied by the 
number of pole pairs of this ring magnet ISA in the rotational frequency of ring magnet 15A, it uses the vortage after 
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a rectification as the power of the transmitting section 1 7. and can use an alternating current frequency for H as a 
rotational frequency detection value. - _. r __.._>• ■ 

[0022] The example cf a circuit of the trans mitting section 17 in the case of making the sensor of a rotational 
frequency serve a double purpose by generator 23A is shown in drawings . In this circuit while power of AC- 
generator 23A which synchronized with the wheel rotational frequency is direct-current-ized by the rectifier circuit 
25 and serves as the power Vdd of oscillator-circuit 19a. modulation circuit 19b. and the transmitting ooil 20. the 
transistor 27 for output turning on and off which constitutes modulation circuit 1 9b is driven, and the output 
modulation which synchronised with the rotational frequency is performed. At the time of a rotation fall the power 
accumulated at the mass capacitor or the rechargeable battery 26 of a rectifier circuit 25 at the t.me of a run is 
using as circuit drive power, and makes a detection possible to the low speed field at the time of a slowdown. 
Oscillator-circuit 19a and modulation circuit 19b constitute an oscillation and the modulation circuit 19 of cowing 
2 

[0023] Below, the example which makes transmitting section power 23 of ojwjngl a wireless electric supply means 
is explained with drawing 8 . That b, wireless electric supply means 23B which aive* power required for the 
transmitting section 17 and the sensor 14 of a wireless means of communication 16 by wireless from a car-tody 5 
side is prepared. This wireless electric supply means 23B counters mutually the car body 5 and the wheel support 
member 4. and prepares the transmitting seotion 31 and the receive section 32 which send and receive the power of 
the power 30 installed in the car body 5 by wireless. Thus, by preparing wireless electric supply means 23B, the 
electrical wire for electric supply is not exposed out of a vehiole between the wheal support section 4 and the car 
body 5. and the problem of an open circuit of this electrical wire for electric supply is also solved. Moreover, unl&e 
the case where a generator is formed, electric power can be supplied also at the time of a car-body halt and a zero 

quick speeds signal can be acquired. 

[0024] Wireless electrio supply means 23B is also depended on magnetic coupling, and also it transforms power into 
light, a ultrasonic wave, a Hertzian wave, etc. and can perform transmission of the power by wireless. By wireless 
electrio supply means 23B, whether it considers as which transmission method by magnetic coupling, light, the 
- ultrasonic wave, the Hertzian wave, etc is considering as the transmission method adopted with the wireless means 
of communication 15 of a sensor signal, and the same method, and it can attain parts communalization of wireless 
electric supply means 23B and a wireless means of communication 16, and communalization of handling. 
[002S1 When considering wireless electric supply means 23B as the transmission by magnetic coupling, into the car 
body 5. a transmitting coil is arranged as transmitting seotion 31. a receiver coil is arranged as a receive section 32 
at the wheel support member 4. and a reoeiver coil is made to generate a voltage by electromagnetic induction by 
exoiting the transmitting coil by the side of the car body on arbitrary frequencies. When the magnetic coupling force 
is weak and required power is not obtained at this time, the magnetic coupling force can also be raised by using the 
car-body devioe section which combines the car body 5 and the wheel support members 4. such as a link bar and a 
shock absorber, as a magnetic core. Moreover, the coil for sending and the coil for a reception can also share the 
same coil by power and the signal by dividing the frequency the object for power, and for signals. 
[0026] When considering wireless electric supply means 23B as the transmission by light light emitting devices, 
suoh as a laser diode and Light Emitting Diode, are turned and arranged as transmitting section 31 into the car body 
5 at the wheel support member 4. and the elements (solar battery etc.) which have the photovoltaic effect in the 
. wheel support member 4 as a receive section 32 are turned to the transmitting seotion 31, and are arranged. 
Thereby, power can be transmitted to the wheel support member 4 with light from the car body 5. 
[0027] When considering wireless electric supply means 23B as the transmission by the ultrasonio wave, in response 
to a ultrasonic wave, it changes into power by the receive section 32. using a ultrasonic vibrator as transmitting 
section 31. In addition, when based on a ultrasonic wave, unlike the case where it is based on magnetic coupling, the 
above-mentioned car-body device section cannot be used for transmission. 

[0028] When considering wireless electric supply means 23B as the transmission by the Hertzian wave, since it is 
not behind in power by the feeble Hertzian wave unlike a signal, microwave (3GHz - about 5GHz) is used, A 
microwave transmitter is installed in the car body 5 as transmitting section 31. and a receiving antenna and a 
rectifier are formed in the wheel support member 4 as a receive section 32. This performs a power transmission. 
Microwave is still efficient when the transmitting section 31 and the receive section 32 are always made to face 
each other using a link bar etc since directivity is high. 

[0029] . . 

[Effeot of the Invention] The signal of e rotation sensor is written as what is sent and received from the transmitting 
section of a wheel support member by wireless to the receive section by the side of the car body, and. as for the 
• anti-lock brake equipment of this invention, electrical wire does not expose it out of a vehiole between the wheel 
support section and the car body. Therefore, trouble of an open circuit is not caused by freeze of the snow in stone 
splashes or a tire house etc Moreover, since the electrical wire for the sensor signals between the wheel support 
section and the car body can be excluded and the complicated wiring fixed work also becomes unnecessary, 
lightweight-izing of an automobile and a cost fell can be aimed'at 
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CLAIMS ___ 

[Ciaim^lfln the antHock brake equipment which detects the rotational speed of a wheel and controls brake 
damping force by the detecting signal The pulser ring with which the rotation member of a wheel was equipped, and 
the sensor with which stand face to face against this pulser ring, and the wheel support member was equipped. 
Anti-lock brake equipment equipped with the control circuit which is installed in the car body and controls the 
above-mentioned dampins force, and the wireless means of communication which the transmitting section and a 
receive section are respectively installed in the above-mentioned wheel support member and the car body, end send 
and receive the signal of the above-mentioned sensor by wireless. 

[Claim 2] The above-mentioned wireless means of communication is anti-lock brake [ carrying out a signal 
transmission by the magnetic coupling between the receiver coils prepared in the transmitting co.l prepared in the 
transmitting section, and the receive section ] equipment according to claim 1. 

[Claim 3] Anti-lock brake [ carrying out the signal transmission of the above-mentioned wireless means of 
communication uttrasonicaily ] equipment according to claim 1. 

[Claim 4] The above-mentioned wireless means of communication is anti-lock brake [ carrying out a signal 
transmission with light ] equipment according to claim 1 . - # 

[Claim 5] The above-mentioned wireless means of communication is anti-lock brake [ carrying out a signal 
transmission by the feeble Hertzian wave] equipment according to claim 1. 

[Claim 6] It is antHoek brake [ aligning, receiving the signal with which the signal transmitted in the above- 
mentioned transmitting section should modulate the subcarrier by the signal of a sensor, and the above-mentioned 
receive section was transmitted in the above-mentioned transmitting section, and making it get over 3 equipment 
according to claim * to *. 

[Claim 7] The modulation of a subcarrier performed in the above-mentioned transmitting section is the antHock 
brake equipment according to claim 6 made into frequency modulatioa 

[Claim 8] Anti-lock brake equipment according to claim + to * which established a wireless electric supply means to 
give power requred for the above-mentioned transmitting section and the sensor of the above-mentioned wireless 
means of communication by wireless from a oar-body side. 

[Claim 9] Anti-lock brake equipment according to claim 1 which forms the generator generated by rotation of the 
above-mentioned rotation member, end gave the power generation output of the generator to the above-mentioned 
transmitting section and the sensor. 

[Claim 10] tt is antMock brake [ that the above-mentioned sensor shall consist of a generator generated by rotation 
of the above-mentioned rotation member, shall make this generator into the thing of the number which can generate 
the pulse number which needs the number of magnetic poles for a detection of a rotational frequency, and the 
above-mentioned transmitting section shall transmit a power generation frequency as a rotational-speed signal J 
equipment according to claim 1, 
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[0 0 0 3] 

tt^Mfk^lESrftftU, *fc««W>0J&0>xatas# 
[0 0 0 4] r0>#w<oBWte, *^t*<z>WJ6co»*lj&s 

[0 0 0 5] 

•3E«F»fl-*5 J: t/*# fciS«*B*5 J: tfgff * SB 
^txJilSir l^-f "C3IS"f -5 V >f ir W 

[0 0 0 6] ±8E!7>f ir^ea^Stt. «iStcpSf> 

<s = ^ t sfts i-ts ^ e> ^LfcSfa ^-</ut<Dm comm. 



^H^PIS-ISIOQO 



3 <s r 



5o #K±£e2i0>*e\ -biE!7^iru'^e^afi, 

gat^srismflBWi^fRi^Tiaii-rso seas 
m-rzhot-r&o ^^mmm^ m^comm^^ 

tt*^«iK (09;itf. 3 2 2MzST1i3m^|tl 
#M5 0 0/iV^T) ir-T5o 
[0007] ±8S<©«-«fiKco!7>rirw^e*^aoii^ 

[0 0 0 8] r<Z>*Wtc*5V^T, -LIE^-Y^l^e^ 

[0 0 0 9] r<^3SM^*5V^T, Ji15EIteSBW<Z>lHltet? 
[0 0 10] £0>«93fc:i3^-C, _b!E-fe:xiHS. 



[001 1 ] 

^XmW~fZ>o lal^*3V^T, Cillit#tt§2<Z)[a] 
te*Xfc£'V^*3fc:&tttt&*L, *tt#g2CD@5Sfft 
J&>&&5***m5#-4f£, *ft5^6T*^(ilLfc 

r*$ft7 K3g*s$*L-c^5o *«i comtegi5«'8(i, * 

«E«^6CD^*6 a £^tfo «f5£Sffitt¥6fcfc, ^*6 

a ^«*«bs 2 tfv^lft 3 ^— #H3£««^tt-&**t-c 
[0012] ^ i^' — 9 fi. ** i \cmv htltzyu— 

T) ^»LT**lSrS!ltt-r5fc<75"CS>?), }ft£Evy^ 

S*U ±t^LT^U-^9tC>E^^^t5o »J»^Wa£# 
ai2fi x ^U-^r9<Z3©Jl!iy7S:8IB»"rS^®T*«>[9, 

I^S^ai2fl s ^i/^9i:3E»¥SliJ:om©» 

ffiKK^Mtt'b*iTv>s 0 sjiwek i 3 fi, mm%te>-t 

>V1 4 1f*ffl$ttfc**iaiB»^j£CTWJtt^il«E# 

[0013] i? 1 4 (3, ** 1 ©^^f y 1 5 
t-*f«FLT**3EJ$«H5fl-4^K«*tb, s</U-9-y >Jfl 

y^i5^ **i<DiateiBfl'8tcKfte>tLrv^ 0 0 

*6aK. PU<tt^*6 a ^n^*3 ^oajgffi^K 

(t^t^Tv^^o /^t y >^ l 5fi, i6i:ffott^ 
1M 4tc^/WXttl^^^$ii:5?15p D p-Cfcf9, ^S®t- 

[0014] tyf 14 !7>T W^fej* 

¥81 6Sr^LT*J»iaKl 3fcH£2££*t5 0 ^^^^ 
^filfS 1 6 **S»«W 4 t^S^nfc^lflgp 

I7i, *fls5tc»B*nfeSf&«l 8 £*t 
^>o ^fSSl518^, «X-tf*ft5^*3W4^>f -^^^^ 

[0 0 15] l7>r^^^ejS¥ai 6iS, ®&tCPI?D 

■r. «««g-frtcj:5ea. *#Mft*<o* Wisest, * 
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WRSWi^-CJfiS**. 

iltglt^o *T«i««:iB;i£ 2 0 kH z 

tcfattTIBfiU *f*5 IdttSrfsSB 1 St LT, 7* b 

(ffilxtfv 3 2 2Mz«-Cfi3mOE(||t?«l^gfta[5 0 
[0016] ±|EO#«J*CO ^ 1 6 CD 

^5tto^t5o «i£«<oSMI«u »2S««:*->'tf-:7 
[0 0 17] H2lt ffiMfe^i: LfcS7^-^ru^fe^# 

» i 6 (DMmi&TF-to mm^ 1 7 wt. %s • xnistt 
1 9 &&xfimis='{ ^2 ox?«fiEstt^o aH8=-f/u2 
ofiatfttarSrW-rsi^rfcSo «1B • *wiai» 1 9 

tt, BJr^HiKft (Wx.fi 1 MHz) co«S6jfi«r»fi-r4 

tf»« • KmaKS 1 9 ^f&mwu aim^©ai 23*^ 

fr*>*t5o 1 8fi. 2Sft = >r/w2 oi^«*tt^$ 

ttfcSW ^>f/W2 2 fc, S««**HWLTt«B1-5lRl 
i^mi^[HlK2 1 tt«$tl5o Sfs^-T/^2 2tt«ft 

1 0 0 1 8 ] %s • KHmas 1 9 <o*w*sctt, f£S<z> 



MJ£ S« = >f^2 2a»6HH«WlelBg 

ft*. S««#frAMtMW-* BWE-fe^-CfcS-fe 

[001 9 ] mmumm 2 3 1*. JMico^fg^j/a u*: 

DISSS, *fcf*«S8(0!7-f iru^*e«#afcSft*o * 

[0 0 2 0] 0*J^li, HlK*"*"'* 

15AiU ir>-^ 1 4 **««3>f /H 4Att5e 
r^b^m^y v^WW l SAityti 4 
2 3 Aj6S#fi£$*t5 0 yv^l 5AWili:^ 
HHEi-5i, *««3-</H 4 A^2flE#«#4rfP9, - 
C9 3>r ;h 4 Atc»e«JESr#6^*i3:*o ^co^^Lfe 
£««ffi*SE»-*-5^i-e, (Hi) S3±tf 

t^t u^tfittSo :^t«2 3Aft «aa* 

[0 0 2 1 ] El 4 t^tCt&^L/c^1I«2 3 Att. tt« 

i-z>^tft<, %tmm2 3 A<B»R*fc-t©*sia<Ett 

«ttjfi#i: Ltfijffl-rsr t^-e#So 0 4 (B) fi, 

B4 (A) <Ottffi^C>««ffly V^K^l 5 A35S 

-To IOMi2 3A(l y 5 A<D\E}&m 

ccoy 5 A tfcfltt*<©£ 

flrss 1 7(Dmmt ssat««»srigHE»*a«t l-c 

[0 0 2 2] 3SSSS2 3 A-CElte«<0-fe^Sri(Effli-* 
^oiSftasi 7C0lelSS^J^[g|5lC^i- 0 rcO[HlSST* 

*«iaiS2 5-wi[«E{bSir, ^Mingsi9a, aemiBiK 

19 b, *5 e t^fB='-r^2 OCOSiliVd dt^Si* 
tc N XniHlKi 9 b ^«fig-T5tti^^->'^-^ffico h^>- 
S?^* 2 7*B»b, iHHEft^raMLfcffl^^WSrfi 1 

9o *fir«FtcfiE«EliItt2 5^**4=^^*^^- 
»C«fb2 6^*a$ixfcS^IL Iel^{g;T^t-lHlS&ig»i 

SrpTfiBt-f-io ^SHISSl 9 a«J:tfXmiilKl 9 b 
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[0023] o#*ic, m2(ommumM2 z-^v^w^ 
!7>rirw^e*#ai 6(osifB*FiJi 7*5«tt5"fe^ 

t?8 2 3Blt 5tCl^g^nfcm^3 OOm^^r 
!7>f v^"C2SS"t*5aif5lfB 3 1 ^J:t5S:ff^3 2 
5 *5 «t tf*:*l£f¥BB *f 4 S V % \c M [hJ b T K tt ft: 

%-tx\ mm^wni tmft 5 t^mx^mm^mm. 

[0 0 2 4] !7>f-VU^I&t#t2 3B|>, P^U* 

safest**, ^^-a-tci^^^^^, 

J£2 3Btc<fc9, 
[0 0 2 5] t 2 3 B Sr8«3B^t J: 

sess£:-rs»£\ MfosKmmmz 1 1 i^xmm^^ 

;V%^ »^W4^ffgP3 2 £ b-CSfi=^^£ 

-6c ^<Df3\ ««sl6'&^^si8<'rle:««**s#5>^^*v^ 
y y ^ /^-^ v' 3 ^ ^ r ^ y - /^f ^ w 5 
t mttftrnt 4 sr^rs ^r^t 

T/B^ 5 r i xm^^t) £rft-b£-fr6 n <t t 5 0 
[0 0 2 6] 3 BS:3tt-«t5eSI 

5 *c3afe«« 3 1 1 ut^f^t- 
wled m <D3&%m^ & tt 4 \c ^ r ses 

U **l*«Fffl»4tCfiS«|fB3 2 t Lt^lM^ 
[0 0 2 7] !7>f ir^^J(&«^a2 3 BS:jB*jft^J:4 

eat-rsw-^tt. i£ffa$3 1 1 b-cs^sib^-^ffl 

v\ jSSSeSrSfSWS 2X%:rtxm?)\z.^$tfrZ> 0 ft 

[0 0 2 8] !7^t^»»?a2 3BS:18^J:56 

3xftV^-C\ -^-f^n^— ;/ (3GHz-5GHzi 
«) 5 tci£ff 3 1 t Ltv^ 



— r/26«««rK« U 4 fcgfMB 32it 

^^-«Sr3pJffibT«^2im»3 1 t^mU3 2 kfrfa 
[0 0 2 9] 

[Hi] rco^cD— ^ffi^^^r:^^ 
[12] *<oi7>f ^u^e^a(o«iS:«fifcwsr*"r^ 
[0 3] i^i7>rir^e*^a^S"r5«-t^jfi«ia 

[H4] (A) , (B) tt^^ryfPy^^^ 
[El 5] H«S«*|eIte^vi^^*ffli-53l«ffi<o«M 

[gi6] ^/w^y v^*5±t^-fe^^^«^KWiaT- 

[H7] ^oisw^te^^Ji^^d^rv^-cis/^ 
^ w-^r8B<o— «««|i»Brffiig i^ny^li 

[08] ^^P^co^ blci&fDmMMMKfrfa&T^T* 

1 •■•fl^fit 

2 •••^ffilfiS: 
3-^» 

6-*iei5£«¥ 

8-lHl^gPW 

9 —^U— 3f 

1 3-fH1»[Hli» 

1 4 — -fe^U- 

1 4 A"-^m^=i^/W 

1 5 y V'^' 

i 5 a-««/b y 

i 6-i7>r-^u^ea^® 

1 
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6 V -'/* 



1 

2 3 -aifsaBajs 



2 3 A ••■««« 

2 3 B - I7^ir 



[II] 



[12] 




3:^*1 9:^,-* 17:5S^« 



19 

14 I 



16 



0 


3& - 









21 



[16] 
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(51) Int. CI. 7 f&S'JfE^- F I T-^-K (##) 

G 0 8 C 23/04 G 0 1 P 3/488 F 

// G 0 1 P 3/487 Z 

G 0 8 C 17/00 B 

3/488 23/00 C 



